AlkB demethylases flip out in different ways.
Aberrant methylations in DNA are repaired by base excision repair (BER) and direct repair by a methyltransferase or by an oxidative demethylase of the AlkB type. Yang et al. [Nature 452 (2008) 961-966] have now solved the crystal structure of AlkB and human AlkB homolog 2 (hABH2) in complex with DNA using an ingenious crosslinking strategy to stabilize the DNA-protein complex. AlkB proteins have similar catalytic domains, but different DNA recognition motifs. Whereas AlkB mainly makes contact with the damaged strand, hABH2 makes numerous contacts with both strands. hABH2 flips out the damaged base and fills the vacant space by a hydrophobic amino acid residue similar to DNA glycosylases, essentially without distorting the double helix structure. In contrast, AlkB squeezes together the bases flanking the flipped-out base to maintain the base stack. This unprecedented flipping mechanism and the differences between AlkB and hABH2 in contacting the DNA strands explain their preferences for single stranded- and double stranded DNA, respectively.